Worldwide Food Safety Agencies have classified furan as carcinogenic and cytotoxic due to its effects in animal studies, and it has been associated with harmful effects to human health. It has been pointed out that coffee consumption is the major contributor to dietary furan exposure for adults. However, furan is highly volatile and its losses due to volatilization in the cup during the time expend to consume the coffee brew should be taken into account for a realistic estimation of the levels of furan exposure for humans. The aim of this study was to estimate the furan exposure to humans considering the time for consumption after preparation of the fresh beverage. Furan was determined in coffee brews acquired from automatic coffee vending machines placed in areas with high density of population. Furan levels in coffee beverages ranged from11 to 262 ng/mL (mean = 171 ± 59.8). Furthermore, five different scenarios were settled immediately after the acquisition of coffee brews from the coffee vending machines in order to assess a realistic estimation of furan exposure. Furan content in coffee decreased from 170 up to 4 ng/mL after simulating the behavior of coffee consumption (~74% after standing at room temperature for 5 min, ~64% after stirring for 30 s and standing at room temperature up to 5 min, ~94% after stirring for 5 min, ~97% after 8 h in a sealed thermo and ~37% after being cooled one week at a fridge). These results suggest that it is mandatory to establish very precisely the furan levels in the final ready-to-drink beverage in order to obtain reliable estimations of the daily intake from coffee and to define potential strategies for mitigation. Furan intake from coffee ranged from 0.02 to 0.43 μ g/kg b.w./day, resulting in a mean exposure of 0.31 μ g/kg b.w./day.
INTRODUCTION
Furan is a volatile compound present in many foods and drinks as a result of thermal treatment during processing. High concentrations of this compound have been described in baked and roasted products, as well as in foods subjected to retorting in cans and jars, probably due to volatiles being trapped in food containers (EFSA, 2004) . The occurrence of furan is related to the flavor of food products, providing pleasant characteristics. However, it has also been associated with toxic and genotoxic effects and, therefore, furan exposure is a human health concern. Carcinogenic and cytotoxic properties have been evidenced in experimental animals and furan has been classified as possibly carcinogenic to humans (Group 2B) by the International Agency for Research on Cancer (IARC, 1995) . For that reason, in recent years this compound has received special attention from Food Safety Agencies and data on furan concentrations in commercial food products have been collected. In addition, technological strategies in order to prevent or mitigate furan formation in foods and, furthermore, to remove the already formed furan from the food product have been performed (EFSA, 2010; FAO/WHO, 2010; US FDA, 2004) .
It has been estimated that coffee consumption may be the highest contributor to furan exposure from dietary sources for adults (EFSA, 2009; Mesías, Guerra-Hernandez, & Garcia-Villanova, 2012; Morehouse, Nyman, McNeal, Dinovi, & Perfetti, 2008) . Furan is present in coffee as part of the volatile aroma pag. 2 components generated during roasting (Merritt, Bazinet, Sullivan, & Robertson, 1963) ; thus, furan concentrations are very low or not detected in green coffee, whereas levels up to 7000 μg/kg have been observed in roasted ground coffee (Guenther, Hoenicke, Biesterveld, Gerhard-Rieben, & Lantz, 2010) . During roasting, furan formation depends on green coffee varieties and roasting conditions (Altaki, Santos, & Galceran, 2011; Guenther et al., 2010; Zoller, Sager, & Reinhard, 2007) . From roasting to the cup furan levels decrease due to the high volatility and low water solubility of furan. Thus, through grinding, packed, storage and brewing procedure furan losses are produced. Grinding procedures may generate furan losses of about 50%, influenced by the final particle size of ground coffee (Guenther, 2012) whereas losses of about 25% have been described in coffee packs stored at room temperature, compared to the levels observed at first opening. In addition, 50-60% of furan in the roast and ground coffee can be lost in the brewing process (Guenther et al., 2010) , the furan concentration in the coffee brew being influenced by the coffee preparation, brewing temperature, coffee/water ratio, contact times and brewer types (Petraco, 2005) . Ultimately, furan can be partially evaporated in the cup during consumption time, normally because coffee from brewing is too hot and consumers wait until the beverage cools down (Guenther, 2012) . Therefore, since furan losses are produced after brewing and prior to consumption, more reliable data about furan Consumption from coffee are required to assess the exposure of humans to furan.
The aim of this study was to determine furan levels in coffee beverages acquired from coffee vending machines, having an important contribution to the coffee consumed outside home. This research has been intentionally limited to commercially available automatic coffee machines placed in important walkway areas such as hospitals, train or bus stations and universities to estimate the exposure in real conditions better than use pilot plant equipment. This investigation is not aimed to optimize the technical features of processing in coffee vending machines. In addition, discussion on furan stability in coffee brew and, therefore, their impact on levels of furan exposure to humans is pointed out.
MATERIALS AND METHODS
Chemicals 5-Caffeoylquinic acid, hydroxymethylfurfural (HMF) and furan were purchased from Sigma-Aldrich (St Louis, MO, USA), caffeine and furfural from Fluka (Madrid, Spain) and furan-d4 from Isotec (Ohio, USA). Purity of furan and furan-d4 was≥99% and 98%, respectively. Glacial acetic and formic acid were acquired from Merck (Darmstadt, Germany). HPLC grade methanol and acetonitrile were purchased from Merck (Darmstadt, Germany). All other chemicals used were of analytical grade. Demineralized water was obtained by filtering distilled water through a Milli-Q Ultrapure Water System (Millipore, Bedford, MA, USA).
Coffee samples
A total of twenty-six coffee brew samples were acquired from different coffee vending machines in the Autonomous Community of Madrid during January-February (2013). The vending machines were located in public areas with a high traffic of people, such as hospitals, train and bus stations, higher education centers, etc. All automatic floor standing devices were different which very likely involved several types of brewing procedures, coffee origins and roasting degree, and coffee/water ratio for extraction. Automatic coffee machines were operated by ten of the most relevant companies dedicated to vending. Once acquired, fresh coffee samples were immediately stored in 100 mL double-sealed containers to prevent furan losses and refrigerated unopened at 4 °C until analysis. Volume of coffee beverage was measured.
Measurement of pH
pH was measured in coffee brews by using a pH meter at ambient temperature (CG-837 pH meter, Schott, Mainz, Germany).
Determination of dry weight
Dry weight was determined gravimetrically. Two milliliters of each sample was accurately weighed and dried to constant weight in an oven at 102 °C for 4 h. Percentage of dry weight was calculated with the following formula: [(weight of capsule with dry samples -weight of empty capsule) / (weight of capsule with fresh samples − weight of empty capsule)] × 100.
Browning determination
Browning intensity was measured at 405 nm using a microplate reader. One milliliter of coffee brew was clarified with Carrez-I (potassium ferrocyanide 15% w/v) and Carrez-II (zinc acetate 30% w/v) solutions. Supernatant was diluted appropriately with water in order to obtain an absorbance reading less than 1.5 arbitrary units. All the measurements were made in triplicate. Results were expressed as absorbance units/mL coffee.
Determination of chlorogenic acids and caffeine
Caffeine, total chlorogenic acids (CGAs) and 5-caffeoylquinic acid (5-CQA) were determined according the method described by Farah, Paulis, Trugo, and Martin (2005) and Fujioka and Shibamoto (2008) . One milliliter of coffee brew was mixed with 7 mL of a 40% methanolic solution. After treatment with Carrez-I and Carrez-II solutions, supernatant was filtered through a 0.45 μm filter and the samples were then analyzed with HPLC. Quantification was conducted with a Shimadzu HPLC system (Kyoto, Japan) equipped with a LC-20 AD pump, a SIL-10ADvp autosampler, a CTO-10ASVP oven, and a SPD-M20A diode-array detector. The chromatographic separation was carried out on a Mediterranean Sea ODS-2 column (250 × 4.0 mm, 5 μm, Tecknokroma, Barcelona, Spain). The flow rate was 1.0 mL/min, and the injection volume was 10 μL. The mobile phase consisted of 0.5% acetic acid in water (v/v) (solvent A) and methanol (solvent B), and the gradient program was as follows: 0 min, 15% B; 3 min, 15% B; 35 min, 35% B; 40 min, 60% B; 48 min, 80% B; 50 min, 15% B; and 60 min, 15% B. The total running time was 60 min, and chromatograms were further analyzed at 276 nm (for caffeine determination) and 325 nm (for 5-CGA determination). CGAs content in coffee was determined as the sum of caffeoylquinic acids, feruoylquinic acids, and dicaffeoylquinic acids by using 5-CQA as an external standard for calibration. The limit of quantification was set at 45.5 mg/100 mL and 4.1 mg/100 mL for caffeine and CGAs analysis, respectively.
Determination of HMF and furfural
HMF and furfural were determined following the HPLC method described by Rufián-Henares, DelgadoAndrade, and Morales (2009). One milliliter of coffee brews was clarified with Carrez-I and Carrez-II solutions, supernatant was filtered through a 0.45 μm filter and the samples were then analyzed with HPLC. A Shimadzu HPLC system, as described above, was used for quantification. The mobile phase was a mixture of acetonitrile in water (5% v/v) at a flow rate of 1 mL/min under isocratic conditions through the analytical column Mediterranea Sea ODS-2 (250 × 4.0 mm, 5 μm, Tecknokroma, Barcelona, Spain). The total running time was 20 min, the UV detector was set at 280 nm and 20 μL of the extract was injected. HMF and furfural were quantified using the external standard. The limit of quantification was set at 0.5 mg/100 mL and 0.01 mg/100 mL for HMF and furfural, respectively.
Furan exposure assays
Furan levels were evaluated by duplicate in five different scenarios of coffee brew consumption in order to assess a realistic estimation of furan exposure. Assay 1. Coffee standing at room temperature for 5 min A coffee brew sample was acquired from a coffee vending machine and allowed to stand at room temperature for 5 min. Aliquots (5 mL) were taken every 30 s simulating consumption. Temperatures were recorded throughout the 5 min (Datalogger, Delta OHM, Padova, Italy).
Assay 2. Coffee stirring for 30 s and standing at room temperature until 5 min. A coffee brew sample was acquired from a coffee vending machine, stirred for 30 s and allowed to stand at room temperature until 5 min. Aliquots were taken every 30 s. Temperatures were recorded throughout the 5 min.
Assay 3. Coffee stirring for 5 min at room temperature Immediately after delivery from a vending machine, a coffee brew samplewas placed in a stirring device (Raypa, Barcelona, Spain) providing 150 rpm in order to resemble the manual agitation with a spoon. Aliquots were taken every 30 s. Temperatures were recorded throughout the 5 min.
Assay 4. Coffee in sealed thermo for 8 h.A coffee brew sample was acquired from a coffee vending machine and immediately added to a sealed thermo and maintained up to 8 h, simulating coffees consumed during the workday. Aliquots were taken every hour and temperatures were registered in each case.
Assay 5. Coffee refrigerated for one week A coffee brew sample was acquired from a coffee vending machine and immediately stored in a double-sealed container and refrigerated unopened at 4 °C. Aliquots were taken every day.
Furan analysis
Furan was determined by HS GC-MS according to the US FDA method (US FDA, 2004) . Individual stock standard solutions of furan and furan-d4 were prepared by transferring each pure analyte via a microsyringe through the septum of 20 mL headspace vials containing methanol. Aqueous working standard solutions were individually prepared by the dilution of the stock solutions following the same procedure. The content of furan in the samples was determined by the standard addition method, where the amount of added furan in ng is represented versus the peak area ratio furan/furan-d4 (m/z 68/72). The amounts of furan and furand4 added to the test portion samples are based on the furan concentration in the coffee brews (x0), previously estimated.
Five milliliter aliquots of each coffee brew samples were added accurately into 20 mL headspace vials. 5-6 drops of potassium hydroxide solution (25%)were spiked to each vial for increasing pH in order to avoid a forming of furan from precursors. Two sample vials were fortified with furan at levels of 0.5 times (0.5x0), one time (1x0) and two times (2x0) the estimated furan content in the samples. Three sample vials were not fortified with furan (0x0). Every vial was fortified with furan-d4 at levels of one time (1x0) the estimated furan content in the samples. All standards and samples were prepared at 4 °C in order to avoid furan losses. All the coffee brew samples were analyzed on the day of their acquisition. Furan in the aliquots of coffee from the furan exposure assays was determined using an external calibration. In this case 5 mL of each aliquots of coffee were added into 20 mL headspace vials with spiking of potassium hydroxide solution and fortified only with furan-d4. Standard calibration was performed with vials containing pag. 5 5 mL water and fortified with furan and furan-d4 in a similar way to the standard addition method described above.
GC-MS conditions
The determination of furan by headspace extraction gas chromatography mass spectrometry (HS-GC-MS) was performed using an Agilent 6890 gas chromatograph coupled to a 5973MSD Agilent mass spectrometer (Agilent, Waldbronn, Germany). The mass spectrometer was operated in positive electron impact ionization mode and quadrupole mass filter. The sample injection was carried out through a transfer line (130 °C) and constant pressure carrier gas (12 psi He) connected to the GC inlet from a PerkinElmer TurboMatrix HS-40 (PerkinElmer, Massachusetts, USA) with preconcentration on Tenax TA Trap Mode (PerkinElmer, Massachusetts, USA).
Chromatographic separations were performed on a capillary HPPlot-Q column (30 m × 0.32 mm × 0.20 μm) (J&W Scientific, Agilent, Waldbronn, Germany). The oven temperature was programmed from 50 to 225 °C at 10 °C/min and held for 12.5 min. The injector temperature was 200 °C on splitless mode. Constant pressure rate of carrier gas was 12 mL/min (Helium 99.995%). Transfer line held at 230 °C. Injection conditions were: needle 100 °C, oven 60 °C for 20 min, vial pressure 40 psi, trap from 50 to 250 °C and dry purge 5 min.
Furan was detected by selected ion monitoring of the major ion at m/z 68 and confirmed by monitoring of the ion at m/z 39. Furan-d4 was detected by monitoring the equivalent ions at m/z 72 and m/z 42. Through the integrated response ratio for furan/furan-d4 (m/z 68/72) and the amount of added standards, content of furan in the coffee brew samples was estimated.
Validation of the method
Themethod was validated by determining quality parameters. Linearity was studied by spiking appropriate amounts of furan and furan-d4 into the samples. Good linearity was obtained in the range of 3.7-500 ng/mL. The recovery rate of furan spiked to the samples was usually between 90 and 115%. The relative standard deviations (RSD) for the precision, repeatability and reproducibility of the analysis of furan in coffee were calculated as 3.7%, 0.9% and 3.4%, respectively. The limit of detection (LOD) and the limit of quantification (LOQ) were 0.01 and 3 ng/mL, respectively.
Statistical analysis
Statistical analyses were performed using Statgraphics Centurion XV (Herndon, VA, USA). Data were expressed as mean ± standard deviation (SD). Analysis of variance (ANOVA) and the least significant difference (LSD) test were applied to determine differences between means. Differences were considered to be significant at p b 0.05. Relationships between the different parameters analyzed were evaluated by computing Pearson linear correlation coefficients at the p b 0.05 confidence level.
RESULTS AND DISCUSSION Characterization of the coffee brews
It is known that the composition of brews depends on a number of variables such as green bean composition, roasting conditions, grinding, brewing procedure, extraction coffee/water ratio, water temperature, contact times and types of brewers (Petraco, 2005) . In this study, the sampling scheme coveredmost representative brands of coffee vending machine on the Spanish market. pag. 6 applied, design, coffee origin, intensity of roasting, extraction conditions, are expected to be largely different among devices, the coffee brew samples were further characterized.
Coffee brews were characterized by caffeine, chlorogenic acids, HMF, furfural content, and pH, dry weight, and browning (Table 1) . Content on chlorogenic acids have been described to be 35-100 mg/100 mL per cup of home brewed Arabica coffee and 35-175 mg/100 mL per cup of Robusta coffee (Clifford, 1997) . Similar ranges have been observed in coffee beverages analyzed in the present study (28-149 mg/100 mL), corresponding to ~20% 5-caffeoylquinic acid (5-39 mg/100 mL). pH of coffee brews ranged from 5.1 to 5.6, and close to 4.95-5.59 as described by Fujioka and Shibamoto (2008) in brewed coffee. Samples showed a broader range for caffeine, varying from 67 to 205 mg/100 mL. This range was within the levels from 50 to 380 mg/100 mL of coffee brew from medium roasted coffee reported by Farah (2012) .
Considering that coffee beverages from a coffee vending machine are usually prepared with a ratio of 8 g of roasted coffee/100 mL of water, the mean content of HMF in the coffee samples (2.88 mg/100 mL) was calculated to be 360 mg/kg. This HMF content is in agreement with the range described by Arribas-Lorenzo and Morales (2010) in different samples of ground coffee (110 to 1734 mg HMF/kg). In a similar way, the mean content of furfural in the coffee samples (0.05 mg/100 mL) should correspond to 6.25 mg/kg, respectively. This result is found within the range of 5.2-232 mg/kg reported by the World Health Organization (WHO, 1999) in roasted coffee.
Furan levels in coffee brews
Furan levels in the coffee brews acquired from coffee vending machines ranged from 10.8 to 262.4 ng/mL, with a mean value of 171.4 ng/mL (Table 2, Fig. 1 ). These furan concentrations were in agreement with those reported by Arisseto, Vicente, Ueno, Tfouni, and Toledo (2011) in coffee brews (b10-288 μg/kg), being also in line to the range showed by Zoller et al. (2007) (46-199 ng/mL), Kuballa, Stier, and Strichow (2005) (57-115 ng/mL), and EFSA (2009) (100-230 μg/kg) for coffee brews proceeding from vending or automatic machines. It is known that furan concentrations in coffee brews prepared in espresso or fully automatic machines are higher than those prepared with home coffee machines, by hand extraction or using French press coffee makers (Kuballa et al., 2005) . In this sense, Altaki et al. (2011) described the furan content in espresso brews to be between 32 and 85% higher than that obtained with a home drip coffeemaker. Automatic coffee machines produce brews with higher levels of furan because a higher ratio of coffee powder to water is used, giving a lower dilution factor. Pressure applied in espresso machines is higher than that in home drip makers, and subsequently increases the extraction of furan from the coffee powder. In addition, a closed system facilitates furan retention (Altaki et al., 2011; Crews & Castle, 2007) . On the other hand, coffee brew preparation in espresso machines requires less time than that required with home drip makers, which also decreases the furan losses during the brewing procedure (Farah, 2012) . This fact may explain the high furan levels in the coffee brews analyzed in the present study compared to furan concentrations reported in coffee obtained from home machines (9-33 ng/mL), manual machines (17-24 ng/mL) and French press machines (33-66 ng/mL) (Kuballa et al., 2005) .
Furan content among samples was normalized for comparison taking into account the volume of beverage dispensed by each automatic machine. Volumes ranged from 55 to 100 mL per cup, which led to a total furan content ranging from 0.9 to 18.4 μg/cup; the mean furan level in all the samples was 13.2 μg/cup (Table  2) . It was investigated any correlation between chemical parameters measured in sample characterization and furan content. No correlations were observed except for furfural which showed a significant correlation (r = 0.4920, p = 0.0125).
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Furan stability in coffee brew As mentioned above, furan can be partially evaporated in the cup during consumption time since coffee brew is delivered at high temperatures (about 85 °C) and consumers normally wait to drink after partial cooling (Guenther, 2012) . Following these premises, several assays have been performed in order to study consumer handling on furan levels in a cup of coffee. Different samples of coffee brews acquired from the same vending machine were subjected to various practices simulating different scenarios of beverage consumption.
When coffee samples were kept at room temperature for 5 min (Assay 1), furan content decreased by up to 25.7% of the level detected initially (time 0), which involved furan losses of 74.3% (Fig. 2) . If this reduction is applied to the total furan content in each analyzed sample, it is calculated that coffee drinks kept at room temperature for 5 min would contribute an average of 3.4 μg/cup (range: 0.2-4.7 μg/cup) ( Table 2) . Similar results were observed in Assay 2, where the coffee brews were stirred for 30 s (simulating sugar stirring) and kept at room temperature for 5 min. In this case, furan losses of 64.3% were produced (Fig. 3) , which would result in an average exposition of 4.7 μg furan/cup in the coffee brews (range: 0.3-6.6 μg/cup) ( Table  2 ).
Several authors have carried out experiments with coffee samples exposed to the atmosphere at room temperature for various times, and different results have been reported. Zoller et al. (2007) observed furan losses of about 50% after 1 h. Goldmann, Périsset, Scanlan, and Stadler (2005) described losses of 35% after 4 h (levels decreasing from 22.4 to 8.0 μg/kg), and Guenther et al. (2010) showed reductions of 25% after 30 min, assuming that losses of approximately 10% occur within the first few minutes after the preparation of the cup of coffee. In a similar way, Kim, Lee, Park, and Lee (2009) reported that furan levels decreased by 24% after keeping a mug of instant coffee for 1-5 min at room temperature without a lid. A similar experiment with brewed coffee showed that after 20 min at room temperature, furan levels decreased from29.0 to 18.5 ng/g if the mug was kept without a lid and from 29.0 to 23.7 ng/g if the mug was closed with a lid. It was concluded that furan levels were significantly reduced when the samples were exposed to air after coffee brewing.
Former findings could explain the higher furan losses observed in the Assay 3 (stirring for 5 min) compared with those from Assays 1 and 2. In Assay 3, furan decreased from 173.6 ng/mL (time 0 s) to 10.7 ng/mL (time 300 s), resulting in a furan loss of 93.8% (Fig. 4) , probably because the stirring and the consequent higher exposition to air promoted furan volatilization. Applying this result to the different coffee brews, the mean furan exposure from the coffee drinks could be 0.8 μg/cup (range: 0.1-1.1 μg/cup) ( Table 2) . Lower furan exposure would be detected if coffee brews were stored for 8 h in a sealed thermo (Assay 4), which could simulate coffees consumed during the workday (mean: 0.3 μg/cup, range: 0.02-0.5 μg/cup). After this time furan levels decreased by up to 2.5% of the initial content (Fig. 5) .
The last assay was to keep one coffee brew refrigerated for one week (Assay 5). Results have not been taken into account in estimations of Table 2 as we consider that such a long period is unusual for consumers. However, we performed this assay with the aim of estimating furan exposure for consumers who maintain coffee refrigerated at home and, furthermore, to know furan stability under refrigerated conditions in order to know the maximum suitable time for analysis of this compound. It is often recommended that coffee be stored in a refrigerator to maintain the desired aroma level, which may also condition the furan levels thus avoiding losses of this compound. In this context, Guenther et al. (2010) pag. 8 reported that the furan level of a pack of roast coffee decreased by 20-25% when was stored at room temperature whereas this remained almost constant when the pack was refrigerated for 7 days. In the present study, furan losses of 37% were observed after keeping coffee beverages refrigerated for one week (Fig. 6) , which is indicative of the higher stability of furan at low temperatures. The decrease of the furan content in coffee during the first 24 h (23.4%) despite the fact that samples were refrigerated in doublesealed containers should be highlighted. These results should be considered when analyses of furan in food samples are carried out.
All these findings for furan stability in the coffee brew should be taken into account for a realistic estimation of exposure to furan. On one hand, the losses of furan produced by volatilization during the consumption time. On the other hand, the consumption habits including consumption over a long period of time after brewing. These scenarios may cause reductions in the furan exposure depending on the time and the conditions in which coffee is stored.
Estimation of furan exposure from coffee As mentioned above, it has been suggested that coffee consumption may be the highest contributor to furan exposure from dietary sources for adults (EFSA, 2009; Mesías et al., 2012; Morehouse et al., 2008) . EFSA (2009) estimated that the dietary intake of furan from coffee contributed between 43 and 79% of the total mean dietary exposure. Consistent with former findings, Mesías et al. (2012) identified coffee as the major contributor to furan exposure in the Spanish population, contributing 45.9% of the total furan intake. Furan exposure from coffee brews was estimated taking into account the range of concentrations observed in the present study. If we consider that the average coffee consumption is 599 cups per person per year as reported by the Spanish Coffee Federation (SCF, 2013), corresponding to 1.64 cups of coffee per person per day, then the mean daily furan intake would be 21.6 μg/person/day (range: 1.4-30.2 μg/person/day). Assuming a mean body weight of 70 kg for an adult, the furan intake from coffee would range from 0.02 to 0.43 μg/kg b.w./day, resulting in a mean exposure of 0.31 μg/kg b.w./day. These results were close to the daily intake of furan from coffee estimated by EFSA (2004) (0.5-0.6 μg/kg b.w./day). Lower estimations such as 0.15 μg/kg b.w./day (Morehouse et al., 2008) , 0.05-0.38 for males and 0.03-0.25 for females (Altaki et al., 2011) and 0.299 and 0.177 μg/kg b.w./day (on average for men and women, respectively) (Liu & Tsai, 2010) have been reported by other authors.
The maximum furan exposure estimated in our study is considerably lower than the value of 2 mg/kg b.w./day with no observable adverse effect level (NOAEL) established by the National Research Council for experimental animals (NRC, 2000) , and ~6.5 times lower than the acceptable daily intake (ADI) estimated to be 2 μg/kg b.w./day (Kuballa et al., 2005) . In this sense, it would be necessary a consumption of about 10 cups of fresh coffee brew per day or more than 30 cups of coffee brew after stirring (Assay 2) to reach the threshold for the acceptable daily intake.
CONCLUSIONS
Since coffee brew is considered one of the most important contributors to furan exposure in the diet for adults, it is necessary to know the furan levels in the final ready-to-drink beverage in order to obtain reliable estimations of the daily exposure to furan and to define potential strategies to reduce its intake if necessary. In this context, the amount of furan removed fromthe coffee beverage by volatilization during consumption time should be taken into account and represents a considerable reduction, nearly three times, of the initially calculated exposure from fresh coffee brew. It can be concluded that exposure to furan from coffee brew implies a low risk to human health.
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